Two experiments involving 288 pigs were conducted to determine the effects of shortterm feed restriction during the growing period on average daily gain (ADG), average daily feed consumption, feed required/unit of gain (F/G), age at 100 kg and average backfat depth at 100 kg. Pigs were fed 100, 85 or 70% of ad libitum consumption for 2-or 4-wk periods in Exp. 1 and 100 or 85% for 2-or 4-wk periods in Exp. 2, and then allowed ad libitum consumption during the postrestriction period to 100 kg body weight. During the restriction period, ADG was reduced by feed restriction, but F/G was not affected. In the postrestriction period, daily feed consumption was similar for all treatments, while ADG tended to be higher for previously restricted than for control pigs, and pigs fed 85% ad libitum tended to gain faster than those fed 70%. In Exp. 1, pigs restricted to 85% for 4 wk gained 8% faster than control pigs and F/G was reduced by 5.6% after ad libitum consumption was resumed. For the total test period (including restriction), ADG was not affected by treatment in either experiment. In Exp. 1, restricted pigs consumed less feed (P<.07) and were more efficient (P<.07) than control pigs. The same trend was present in Exp. 2. Data from Exp. 1 and 2 for control treatments and those restricted to 85% of ad libitum for 2-or 4-wk were pooled and analyzed. During the postrestriction period, previously restricted pigs had higher ADG (P<.05) and were more efficient (P<.02) than control pigs, but intake was not affected. Pigs restricted for 4 wk were more efficient (P<.05) and tended to grow faster than pigs restricted for 2 wk. For the total test period, no significant Introduction Performance testing programs and feeding experiments are conducted under the assumption that pretest environments and nutrition of tested pigs have little or no influence on performance during the test period. Adjustment periods are usually included at the start of growth trials with the assumption that the short adjustment period will negate any carry-over effects of pretest conditions on performance and compensatory responses will not occur. Results of research on compensatory responses to a low plane of nutrition in pigs ark conflicting and inconclusive. Wyllie et al. (1969) and Zimmerman and Khajaren (1973) have shown compensatory increases in gain and efficiency following protein restriction during the starter period while Wyllie et al. (1967) , Meade et al. (1969) , Hogberg and Zimmerman (1978) and Campbell and Biden (1978) have reported little or no response. Webb and King (1979) reported that weaning age and level of creep feeding altered subsequent performance of pigs in central testing stations. Rearing pigs along different growth curves before 56 d of age or 20 kg by altering feed intake has also been shown to cause compensatory responses in gain or efficiency during the growing and finishing stages (Lucas et al., 1959; Elsley, 1963; Nielsen, 846 JOURNAL OF ANIMAL SCIENCE, Vol. 56, No. 4, 1983 1964; Vanschoubroek et al., 1965) . Robinson (1964) and Owen et al. (1971) restricted feed intake at various stages during the growing period and found that, when increased or ad libitum consumption was allowed following restriction, gain and(or) efficiency of gain were increased by previous restriction, but not enough to compensate for reduced performance during the restriction period. Roberts (1981) studied food restriction in mice during the rapid growing period and found that, following a period of food restriction, mice have a larger appetite than nonrestricted mice at that weight and a higher efficiency than nonrestricted mice of the same age. The beneficial response to these factors is a more rapid and more efficient rate of gain.
The objectives of these experiments were to determine if short-term feed restriction before a testing period would result in compensatory gain, feed intake or altered feed efficiency. Also, if compensatory performance occurred, the studies were to determine if the magnitude of change was sufficient to overcome reduced performance during the restriction period.
Experimental Procedure
Two experiments were conducted utilizing 288 Duroc • Yorkshire • Landrace crossbred pigs. Four barrows and four gilts were randomly allotted to each pen from outcome groups of initial weight within sex with the restriction to distribute littermates separately across treatments. Pigs were housed in an open-sided building with partially slatted concrete-floored pens measuring 3.65 • 2.55 m. Each pen was equipped with a feeder with four feeding compartments and pigs were allowed ad libitum consumption of water and feed except during periods of feed restriction.
The basal diet consisted of corn (IFN 4-02-935) and soybean meal formulated to contain 16% protein and fortified with minerals and vitamins to meet NRC (1979) recommendations. Pigs were allowed a 1-wk adjustment period after allotment to pens, at which time the restricted feeding periods were imposed for 2 or 4 wk. To restrict feed intakes to a percentage of ad libitum consumption, it was necessary to determine daily feed consumption of pigs on the control treatment.
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All pigs were weighed daily during the initial 4 wk of the test and average weight of pigs in each pen was determined. Feed intake/unit of body weight was calculated for pigs on the control treatment. Pigs on the restricted levels of intake were then fed 70 or 85% of the amount of feed consumed by the control pigs at the same average weight. During the restriction period, pigs were fed on the floor once/day and adequate space was allowed for all pigs to eat at the same time.
After the restriction period, pigs were weighed weekly and removed from the test as the average weight of the pen of pigs reached approximately 100 kg. Backfat thickness was calculated as the average of ultrasonic a measurements on the live pig taken at the shoulder, last rib and last lumbar vertebrae. Backfat thickness was adjusted to a 100-kg basis using a factor of .0224 cm/kg. Age of pigs at the end of the test was determined and adjusted to a 100 kg basis using a factor of .91 kg/d. Experiment 1 was a randomized complete block design that involved a control treatment (ad libitum consumption) and four additional treatments in a factorial arrangement of two levels of feeding during restriction (70 to 85% of ad libitum consumption) and two restriction period lengths (2 or 4 wk). One hundred ninety-two pigs averaging 19.7 kg were allotted (eight pigs/pen) to eight pens for the control treatment and four pens for the four treatment combinations. The pigs were on test for an average of 109 d and the average weight at the end of the test was 101.3 kg. Statistical analyses were conducted on performance data for the restriction period, the postrestriction period and for the total test period using the GLM procedure (SAS Institute, 1979 ). The statistical model included the effects of blocks and treatments. Because feed restriction slowed growth rates during the restriction period, body weight at the end of restriction differed between treatments and, therefore, was used as a covariate in analyzing postrestriction performance data. Pens of pigs were the experimental units in all analyses. Orthogonal comparisons were used to partition the treatment sum of squares into four single degree of freedom comparisons. The comparisons included the performance of control pens of pigs vs the average performance of the restricted pens of pigs, the performance of pens of pigs restricted to 85% vs those restricted to 70% of ad libitum, the effects of 2-wk vs 4-wk restriction period lengths and the fourth comparison examined the interaction between level of restriction and length of the restriction period.
In experiment 2, 96 pigs averaging 31.8 kg were allotted to four replications of three treatments. The treatments were a control (ad libitum consumption), 85% of ad libitum consumption for the first 2 wk of the test and 85% of ad libitum for the first 4 wk of the test. At the end of the test, the pigs averaged 99.4 kg and were on test 86 d. The performance data for the restriction period, postrestriction period and total test period were analyzed using the GLM procedure (SAS Institute, 1979) with the pens of pigs serving as the experimental unit. The statistical model included the effects of blocks and treatments. The average weight of the pen of pigs at the end of restriction was used as a covariate in the analysis of postrestriction performance data, The sum of squares associated with treatments were partitioned into two single degree of freedom orthogonal comparisons which compared the control treatments vs the restricted treatments and the 2-wk vs the 4-wk restriction period lengths.
The performance data from Exp. 1 and 2 for the control treatments and the 85% restriction level for 2-and 4-wk periods were pooled. The experiment x treatment interaction was tested for significance. The interaction was not significant (P>.lO) for any performance trait. Therefore, the pooled data were analyzed statistically as described for Exp. 2. intake, average daily gain and efficiency of gain were not significantly altered by previous restriction. However, restricted pigs tended to consume less feed, have higher daily gains and lower feed:gain ratios than control pigs. The improvement in gains and feed efficiency of restricted pigs over control pigs was similar in magnitude to the response seen in Exp. 1. However, the variation in these traits was higher in Exp. 2. Therefore, the difference was not statistically significant. As in Exp. 1, pigs restricted for 4 wk at the 85% level performed the best and consumed 4% less feed, gained 5% faster and had 7.4% lower feed:gain ratios during the postrestriction period than control pigs. For the total test period, performance was not significantly different among treatments for any criteria measured. Restricted pigs tended to consume less feed and be more efficient, but daily gains, age at 100 kg and backfat depth at 100 kg were similar for the three treatments.
Results

Exp. 1. Average daily gains during the
Performance data for control pigs and those restricted to the 85% level for 2 or 4 wk in Exp. 1 and 2 were pooled and analyzed (table 3) . The experiment • treatment interaction was not significant for any trait. During restriction, restricted pigs gained slower (P<.01) than nonrestricted pigs, but feed efficiency was not affected.
Daily feed consumption was similar for the three treatments during the postrestriction period. However, previously restricted pigs had higher (P<.05) average daily gains and were more efficient (P<.01) than control pigs. Average daily gain was higher for pigs restricted for 4 wk than those restricted for 2 wk, but the difference was not significant. Also, pigs restricted for 4 wk had lower (P<.05) feed:gain ratios than those restricted for 2 wk.
In the pooled data for the total test period, no significant differences were present for control vs restricted pigs for daily gain, age at 100 kg or backfat depth at 100 kg. Pigs that were 
Discussion
Results of these experiments are interpreted as showing that pigs display compensatory responses to short-term feed restriction. Although rate of gain is decreased during a restriction period, increases in average daily gain during a period of ad libitum feeding following restriction will result in similar gains and age at 100 kg for the total test period for restricted and nonrestricted pigs. Robinson (1964) and Owen et al. (1971) also found increased gains following restriction of intake, but not of significant magnitude to compensate for decreases in growth rate during the restriction period. However, in both cases, the restriction periods were longer than those employed in this experiment. Nielsen (1964) and Owen et al. (1971) suggested that increased gains following restriction were due to parallel increases in daily feed intake, but daily consumption did not differ among treatments during the postrestriction period in our experiments and was lower for restricted pigs for the total test period. Vanschoubroek et al. (1965) and Zimmerman and Khajaren (1973) suggest that compensatory responses in performance are not due to increased intake, but reflect a change in metabolism. This hypothesis is supported by our results, which show that, although rate of gain and feed intake are similar, previously restricted pigs are significantly more efficient than nonrestricted pigs. The mechanism for this increase in efficiency is not known. Lucas et al. (1959) Elsley (1963) , Wyllie et al. (1969) and Webb and King (1979) also reported compensatory increases in efficiency following restriction of protein level or feed intake during the suckling or starter period. Interpretation of our results also suggests that compensatory responses are influenced by the severity of restriction and length of the restriction period as evidenced by the increased performance of pigs restricted to the 85% level for 4 wk compared to those restricted to the 70% level or for 2 wk. Thus, it is apparent that pretest nutrition can affect performance during a subsequent performance-testing period and that the magnitude of the compensatory response is sufficiently large to overcome the reduced performance during the restriction period. Compensatory responses to restriction should be considered when planning performance testing programs and as a possible means of increasing feed efficiency in commercial feeding systems.
L iteratu re Cited
